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Abstract 
This article discusses issues related to the architectural design of spaces and potential impact of the audiovisual environment on 
patients suffering from mood disorders. 
An increasing number of psychiatric patients, opens also for architects new challenges. The poor technical  and  aesthetic 
condition of mentioned hospitals, may adversely affect the treatment itself. 
The hygienic requirements need to be revised according to knowledge on the impact of audio-visual aspects on the progress of 
different illness. The strongest influence on the formation, intensity, progress and treatment of mood disorders have light and 
lighting, temperature, humidity, air flow, acoustic properties. 
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1. Introduction 
The human body perceives spaces using the sense organs, which directly or indirectly affect not  only the 
cognitive and behavioral but also chemical processes in human body. For the perception of living environment by 
healthy person, the most important are visual and acoustic stimuli. Thus, we can talk about internal audiovisual area, 
affected by many physical parameters. Their optimization is therefore favorable for human body and psyche. 
Optimization of interior environment for people with mental disorders is a very wide term. Affective Disorders / 
Mood disorders are psychiatric diagnosis, which evolution and treatment, directly and indirectly affects the internal 
environment of hospital on high level. 
Mood disorders are alarmingly widespread. It is estimated, that more than 330 million people worldwide suffer 
from severe depression - a condition characterized by ungovernable grief and loss of enjoyment of daily activities. It 
is assumed, that in 20 years, depression will be the second most common disease, after cardiovascular illnesses. In 
Slovakia include affective disorders also among the most common psychiatric diagnosis. National Health 
Information Center state the exact number of patients hospitalized in Slovakia in 2011. The mentioned group of 
diagnoses is the fourth most prevalent reason for hospitalization in psychiatric facilities in Slovakia. 
 
2. F30 – F39 Mood [affective] disorders 
This group of diagnoses is characterized by three main diagnoses: F30 - Manic episode F31 - Bipolar affective 
disorder and F32 Depressive episode. The main symptom is a mood change, either in terms of excessively good 
(mania), dejected (depression) or substituting a manic depressive episode (bipolar disorder). Together with mood 
disorder often a wide range of mental and physical changes may occur [1]. Depressive episode  and seasonal 
affective disorder (SAD) are included to the diagnosis. Their treatment and progress are very closely linked to the 
appropriate audio-visual environment. 
 
2.1. F32 Depressive episodes 
In typical mild, moderate, or severe depressive episodes, the patient suffers from lowering of mood, reduction of 
energy, and decrease in activity. Capacity for enjoyment, interest, and concentration is reduced, and  marked 
tiredness after even minimum effort is common. Sleep is usually disturbed and appetite diminished. Self-esteem and 
self-confidence are almost always reduced and, even in the mild form, some ideas of guilt or worthlessness are often 
present. The lowered mood varies little from day to day, is unresponsive to circumstances and may be accompanied 
by so-called "somatic" symptoms, such as loss of interest and pleasurable feelings, waking in the morning several 
hours before the usual time, depression worst in the morning, marked psychomotor retardation, agitation, loss of 
appetite, weight loss, and loss of libido. Depending upon the number and severity of the symptoms, a depressive 
episode may be specified as mild, moderate or severe [1]. 
Some people suffer from seasonal affective disorder (SAD) also known as seasonal depression, which manifests 
itself at certain times of the year - usually in the winter. From the expression of people suffering from SAD suggests, 
that the further north they live and what is in the field gloomy and damp weather, their depression is that deeper. 
The main attributes of the audiovisual space are lighting and acoustics. In the context of characterized diagnoses 
must be mentioned Hyperacusis too. Hyperacusis can detect a depression, or depression may be the associated 
diagnose of Hyperacusis. 
 
2.2. H93.2 Other abnormal auditory perceptions (Hyperacusis) [1] 
Hyperacusis has been defined as 'unusual tolerance to ordinary environmental sounds and, more pejoratively, as 
consistently exaggerated or inappropriate responses to sounds that are neither threatening nor uncomfortably loud to 
a typical person [2]. Hyperacusis can contribute to social isolation, phonophobia (fear of normal sounds), and 
depression. Completion of sound therapy may take up to 12 months, and usually improves sound tolerance. Because 
social situations are often painfully loud for those with hyperacusis, withdrawal, social isolation, and depression are 
common [3]. 
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3. Effect of the physical aspects of the environment on patients suffering from mood disorders 
3.1. Temperature, humidity, air flow 
Temperature conditions, as well as humidity and air flow, greatly affect thermoregulation of organism. Outdoor 
and indoor activities are also important for patients with mood disorders, as thermoregulatory neurotransmitters and 
neurotransmitters of mood regulation can overlap. Exposure to heat was suggested to be a triggering mechanism in 
vulnerable individuals of summer SAD, a condition characterized by depression during the summer. This would 
suggest that air conditioning may be an important preventive intervention for these individuals, but recent research 
failed to confirm this hypothesis. Hot temperatures can also be associated with increased perspiration, dehydration, 
and increased toxicity risks from psychotropic medications used in mood disorders [4]. 
 
3.2. Biological factors 
There are very strong hygienic standards in hospital environment and its associated facilities. Most are related to 
description of interior surfaces. The constant movement of patients, staff, beds and other furniture, action often 
aggressive cleaning agents, lead to limited functionality of space and environmental contamination by undesirable 
microorganisms. So also in the areas of health care facilities, infectious agents, pollutants containing endotoxins of 
bacterial origin, and aeroallergens are commonly affect the patients. As upper respiratory infections have a very high 
incidence, allergies have a very high prevalence. Changes in allergic symptom severity correlate with changes in 
depression symptom severity in patients with mood disorders who are exposed to environmental peaks in 
aeroallergens. Additionally, the induction of inflammation in the upper airway results in increased cytokine gene 
expression in the brain and depression-like behaviors in laboratory animals. Therefore, efforts to  reduce  the 
exposure to viruses, pollutants, allergens, and bacteria cannot be overemphasized [4]. 
 
3.3. Noise environment 
Exposure to noise is an important stressor and predicts irritability, somatic complaints, anxiety, and depression. 
Although intense noise is difficult to bear for practically anyone, even mild or intermittent noise may affect certain 
vulnerable subjects with “noise annoyance” (the emotional reaction to noise at exposure). Noise annoyance is 
associated with “noise sensitivity” (the physiological reaction to noise), an individual trait quite stable over time 
which may predict depression [4]. Irritability is exactly the reaction which makes the sound of noise. Even after 
removal of the source may remain permanent perception of noise in the psyche of the person affected [5]. 
The ability to isolate our environment from external sound by double window glazing, greenery, noise walls and 
structure of the building itself, complete with thermal insulation, which naturally absorbs noise, allows much of the 
day and general all the night-time, to be passed in near silence [6]. 
Acoustical design in a mental health facility, unit or clinic indoor environment, is an essential part of the design 
in terms of preservation of the privacy/confidentiality and reduction of disturbing noise. The need for 
privacy/confidentiality is now mandated under the Healthcare Insurance Portability and Accountability Act of 1996 
(HIPAA) protects individuals rights to audible as well as visual privacy. Excessive noise can adversely affect a 
therapeutic environment by affecting both a patient and staff’s ability to hear and be heard in a normal color of voice 
and detracting from a calm, non-threatening environment - potentially heightening some patients’ fear and anxiety 
levels. 
x Sound Transmission: Reducing or eliminating sound transmission from rooms requiring privacy to adjacent 
spaces is the most critical acoustic need. Noise transmission control may be required based on room 
adjacencies. Walls and ceilings partition constructions are the primary means for reducing sound 
transmission between spaces. 
x Sound Absorption: Is the next most common acoustic need, especially in areas where patients gather. 
Interior wall and ceiling finishes can help to reduce excessive noise levels. Sound absorbing finishes, walls, 
floors and ceiling materials should be used where appropriate, such as in corridors, congregate areas and 
other spaces used by patients [7]. 
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3.4. Light and lighting 
The light has a strong human biological and therapeutic effect. It also suppresses the secretion of melatonin, 
modulates the release of serotonin, affects the circadian rhythm of man. That is because it happens to synchronize 
circadian rhythms in humans and other organisms with endocrine secretion. The bright light and its loss, can have a 
major impact on the internal biological clock. Sensitive people may notice changes in their mood in relation to dose 
exposure to sunlight, so that they may feel distressed during cloudy winter days and on the  other  hand feel 
significant improvement of mental status in sunny summer season (SAD) [4] . 
The indoor environment low light conditions can lead to the worsening of the already existing depression. 
Especially with such as people, but not only for them, there are significant mood elevation effects of bright light. 
Bright light therapy, is supported by the American Psychiatric Association not just in the treatment of patients with 
SAD (achieves comparable results than treatment with antidepressants) (Fig. 1), but also in major depression. Bright 
light can of course be beneficial for healthy or otherwise ill persons [4]. 
 
Fig. 1: Comparison of pharmacotherapy (red curve) and phototherapy (blue curve) during one week of treatment based on Hamilton
Depression Rating Scale. The results are comparable, but with the treatment of phototherapy occurs faster decline assessed range of
symptoms [9]. 
The patient is exposed to a light source of an intensity from 2 500 to 10 000 lux for a period of 2 to 0.5 hours 
per day. However, this method has the effect on patients with non-seasonal type of depression disorder - strengthens 
the action of antidepressants and psychotherapy [8]. 
In general, the impact of natural lighting or direct exposure to the sun outdoors significantly reduced symptoms 
of depression. Taking into account the individuality of space, is strongly recommended to exhibit the patients to the 
maximum amount of daylight, and if this is not possible (during the autumn and winter), ensure enough bright 
artificial lighting [4]. 
 
4. Biologically effective lighting in interiors 
The biological effect of bright light on people causes an increase of their activity during the day  and 
stabilization of the circadian rhythm (Fig. 2). 
 
 
Fig. 2: The curve over the function of circadian rhythm (blue), as compared with the curve of visual perception (green). The maximum
spectral sensitivity is achieved in the amount of wavelength 460 nm (blue range of the daylight spectrum) [10]. 
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In order to guarantee the biological effects of light also indoors, it is necessary for artificial lighting to be similar 
to daylight. At present, this is not possible using conventional lighting. In the case of warm or intermediate light 
sources – which are usually used indoors and their color temperature is about 3 000K –, biological efficiency could 
only be achieved with dramatically increased levels of illuminance . 
The solution is to use the lamps with an increased color temperature of 8,000 K, at a color rendering index Ra  
80. These have already been used in the installation of light ceilings, in combination with previously  used 
fluorescent lamp, which reached color temperature 3000 K and 6500 K. This allows a very wide range of color 
temperatures and illuminance levels to be selected and dynamically controlled. 
Biological effects of using fluorescent lamps with color temperatures up to 8000 K are 2 to 2.5 times higher than 
with a conventional fluorescent lamps. 
 
 
 
Fig. 3: The comparison of the graphs shows, that the lamp with color temperature T = 8000 K, will have a better impact on the human
circadian rhythm based on the higher increase of the perceived blue range of light [10]. 
The comparison of graphs (Fig. 3) shows, that the lighting system allowing adjustment of color temperatures 
from 3 000 K to 8 000 K and the light intensity to approx. 3 000 lx, has a much more favorable impact on the human 
organism due to the higher production of blue range of light [10]. 
 
5. Safe and optimal lighting in the patients areas, suffering from SAD and depression 
Lighting, both natural and artificial, plays an important role in creating a safe and normalized environment. The 
following artificial lighting considerations should be integrated into the design of a Mental Health facility. 
Artificial Lighting: Will be required to supplement day-lit areas at night and light areas without access to 
daylight. Specific goals related to artificial lighting are: 
o Provide variable lighting levels in inpatient areas to allow different lighting levels based on the 
activity and time of day. 
o Provide accent lighting, both interior and exterior where appropriate. Interior accent lighting 
should highlight art work and other feature walls. Exterior accent lighting in spaces viewed from 
the inpatient unit prevents looking out into a black hole at night. 
o While maintaining safety and security is essential, avoid excessive illumination in spaces such as 
corridors or exterior courtyards that reinforce an institutional image and interfere with normal 
day/night rhythms. 
Safety/security considerations: Light fixtures in areas accessed by patients should be flush mounted in the 
ceilings, with tamper-resistant frames and break resistant lenses securely fastened to the frame. Over-bed lighting: 
Wall mounted over bed lighting, especially for semi-private rooms should be installed above the bed. These fixtures 
should be designed so they can not to be used as an anchor point, should be securely fastened to the wall with 
tamper resistant screws and have high strength acrylic lenses [7]. 
 
6. Lighting concept 
Since the bright light therapy is based on the direct exposure of patients to light with high intensity, with right 
lighting design,  that  will  automatically adapt  to the  patients  daily routine  (their  activation  and  attenuation,   as 
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determined by the staff what will reach with changing color temperature and light intensity), and would operate all 
day. In each type of area and for each activity that will be carried out in a given area, we have to use the right 
luminaire type. We assume that the beneficial effect of light would still be increased. 
The idea of luminaire types is to comprised the luminous ceilings in the common area (living room, dining room 
and rooms of patients). They will consist from multiple arrangement of square wide – area modules (side length 900 
mm, with 3 groups of 4 RGB lamps with system for color mixing to change color temperature). Ceiling recessed 
luminaires for corridor lighting (with 2 groups of 2 RGB lamps), the selection and arrangement of track and 
spotlights, which will brightening and accentuation wall surfaces or pictures and create cosy atmosphere. Slotlights 
installed close to the floor, they serve as guidance and night atmospheric light. Additional spotlights and wall lights 
we can use in bathrooms, eat-in kitchens or patients bedrooms. The combination of directional light  via the 
reflectors and diffuse components produce a gentle lighting atmosphere. 
 
7. Conclusion 
Based on the literature review we can conclude, that the acoustic and lighting conditions in interior environment 
have decisive influence on depressive patients. In the following research we will therefore focus on research on 
facilities in Slovakia that are specialized in residential care for adults in psychiatry, intended for long-stay patients. 
Attention will be drawn in particular to the correct installation proposal of biologically effective artificial lighting. 
Research of the Austrian lighting company Zumtobel, in the area of seniors house St. Katharina in Vienna (2012) 
showed that, that after installation of biologically active illumination were among residents suffering from dementia 
observed positive changes in emotional and mental states. As dementia and its form is very highly negatively 
affected currently with lack of light and therefore patients exhibit circadian rhythm disorders, similar to depressive 
patients, designs of lighting systems and ceilings in the old age home St. Katharina, will be decisive. 
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